Postnatal development and sex differences in hepatic phosphatidate phosphohydrolase activity in the rat.
The mechanism leading to the difference in hepatic triacylglycerol metabolism between female and male rats was investigated by studying the ontogeny of hepatic soluble phosphatidate phosphohydrolase activity in feeding animals of both sexes. A sevenfold increase occurred within 12 hr of birth, returning to the adult level during the third postnatal day. The changes in enzyme activity were followed by similar changes in hepatic triacylglycerol concentrations. A sex difference was observed only in the adult rats, where the enzyme activity in the livers of feeding female rats was about 25% higher than that in the feeding males. The effects of gonadectomy and sex steroids were studied in a separate series of experiments on fasting animals. The activity of the soluble enzyme was 65% higher in the intact female rats than in the males, and that of the microsomal enzyme 130% higher. The activity ratio between the soluble and microsomal enzyme in the male rats was 4.3 on a liver wet weight basis with the methods used. Gonadectomy increased the soluble and microsomal activities by 25% and 80% respectively within 6 wk in the male rats. The soluble and microsomal activities were still at the same control levels 2 wk after the gonadectomy, the subcutaneous implants of testosterone or estradiol resulting in 10-fold increases in plasma hormone levels had no effects on these enzyme activities, although testosterone caused 50% decrease in the hepatic triacylglycerol concentration. These data indicate that, if hormonally mediated, the postnatal increase in phosphatidate phosphohydrolase activities is not related to sex steroids and also suggest that the basis of the sex difference in hepatic soluble phosphatidate phosphohydrolase activity remains to be established.